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ABSTRACT 

DHII ECHO CABLE DIAGNOSTIC IS DIVIDED INTO t UG TES t S. 

HE FIRST TEST (ECHO' IS A QUICK VERIFY TE5T USING 
A TTY OR VT05 ETC. 

vER,r ’ test usiw the 

BOTH TESTS ASSUME 3 BITS -'CHARACTER. NO PARITY GENERATION 
OR CHECKING. AND A DH PRIORITY LEVEL 5 (BR:5) 

THE DHIi I ECHO TEST VERIFIES THAT ALL CHARACTERS (0-377) 

WILL ECHO ON EACH LINE (0-17 OCTAL) WITH STANDARD DHII 
TERMINAL ATTACHMENTS TTY 33,35 OR VT05 ETC. USING ASCII 
ASYNCHRONOUS CODE 

’HE DHII CABLE TEST VERIFIES THAT ALL CHARACTERS i 0-377 5 
ARE TRANSMITTED AND RECEIVED ON A PER LINE BASIS. 

THE LINE UNDER TEST MUST 9E TERMINATED WITH THE TEST CONNECTOR ! 

REQUIREMENTS 

PDP-11 FAMILY STANDARD COMPUTER WITH MINIMUM 4K MEMORY. 

DHII ASYNCHRONOUS MULTIPLEXER. 

FCR THE ECHO TEST 

TWO TEW1INALS; ONE FCR CONSOLE. ONE FOR DHII ECHO TES"’. 
r 0R THE CAB* E TEST 

ONE CCN5CLE*TERMINAL. ONE TEST CONNECTOR MINIMUM 
STORAGE 

THE PROGRAM LOADS INTO *KU OF MEMORY WITH ABS LOADER 
FADING PROCEDURE 

THE STANDARD PROCEDURE FOR LOADING ABSOLUTE BINARY TAFES 
IS TO BE USED. 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

AFTER PROGRAM LOAD (INITIAL PROGRAM START) 

ALL CONSOLE SWITCHES DOWN. 


"T. . 


i V 


MODIFY DEVICE VECTOR AND CONTROL REGISTER ADDRESSES 
AFTER PROGRAM RESTART 


SWCD=1 


e AGE 2 


MODIFY DHII .INE NuMBEP AND BAUD RATE OF DHII WHI.E RUNNING) 



E5T 


r *k'> 


.t 


D01 
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=~:2=: v :*evarily- do not leave this switch s after line i guest jom 

="AR T !N0 ADDRESS 

’HE STARTING ADDRESS ^OR ALL T E5TS IS DCC2D0 
THE RESTART ADDRESS FOP ALl "ES’S IS CC220D 


PROGRAM AND CR OPERATOR AC’ I ON 
INITIAL PROGRAM START 
LOAD PROGRAM INTO MEMORY 
wOAO ADDRESS 30D20C 
CLEAR CONSOLE SWITCHES 
FRESS START 

THE PROGRAM WILl TYPE “Dhli ECHO- CABLE TEST" <CR' 

D2DHJ-REVISI0N E CONCE ONLY) 

AND klLL TYPE "WHICH TEST ECHO OR CABLE (E OR C 1" AND WILL 
WAIT FOR AN INPUT FROM THE CONSOLE TELETYPE KEYBOARD 

TYPE IN THE TEST YOU INTEND TO RUN (E OR C) FOLLOWED BY A 'CARRIAGE RETLR 

IF AN INCORRECT CHARACTER IS TYPED, THE PROGRAM WILL TYPE 
AND WILL THEN REPEAT THE MESSAGE 

THE PROGRAM WILL TYPE "VECTOR ADDRESS-" ANO WAIT 
FOP AN INPUT FROM THE TELETYPE KEYBOARD. 

TYPE IN THE ADDRESS OF THE RECEIVER INTERRUPT 
VECTOR FOR THE 3H11 TO BE TESTED FOLLOWED BY A 
' CARRIAGE RETURN >. 

the PROGRAM UILL type "CONTROL REGISTER ADDRESS-" 

Arc WAIT FOR AN INPUT FROM THE TELETYPE KEYBOARD. 

TYPE IN THE ADDRESS OF THE SYSTEM CONTROL REGISTER 
C c THE DH11 TO BE TESTED FOLLOWED BY CARRIAGE RETURN' 

IF AN INCORRECT ADDRESS IS TYPED. THE PROGRAM UILL 
’YPE AND WILL THEN REPEAT THE MESSAGE 

THE PROGRAM WILL TYPE "LINE NUMBER IN OCTAL-" AND 
wAIT FOR AN INPUT FROM THE TELETYPE KEYBOARD. 

’i'FE IN THE CHI 1 LINE NUMBER (IN OCTAL. FROM 0 TO 17! 

TO BE TESTED FOLLOWED eY < CARRIAGE RETURN' . 

THE PROGRAM WILL TYPE "BAUD RATE-" AND WAIT FOR 
AN INPUT FRO” THE TELETYPE KEYBOARD. 



-re\s-: o^;: ecio casle tes t 


EOl 
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”V»E IN "HE APPROPRIATE DH11 TERMINAL'S LINE 
S B EEC - FLOWED BT t CARRIAGE RETURN'. 

•AV l £0AL BALD RATE IS ACCEPTA3E IN THE CABLE TEST; TRY 'EM ALL 

IF AN INVALID BAUD RATE IS TYPED IN THE PROGRAM 
WIL. TYPE "INVALID BAUD RATE" AND REPEAT THE MESSAGE. 

THE PROGRAM WILL TYPE "ECHO" OR "CABLE" RESP. TO INDICATE THA T IT IS 
ABOUT TO START TESTING, AND THEN TESTING WILL BEGIN. 

TmE ECHO TEST WILL TYPE “TYPE A CHARACTER ON DH11 TERMINAL" 

-T'iPE OR TRANSMIT VIA PREPUNCHED TAPE ANY SEQUENCE OP CHARACTERS (EXCEPT ♦ ; 
A CONTROL C ItC) WHEN TYPED ON THE DH1I TERMINAL WILL CAUSE 
PROGRAM TO EXP TO THE END OF PASS ROUTINE. 

T H£ CABLE TEST REQUIRES NO ADDITIONAL OPERATOR IN T ERVENTION 
UNLESS TO RESELECT LINE i.BAUD RATE. ETC. 

NOTE: TO CHANGE LINE NUMBER AND- OR BAUD RATE. 

SIMPLY MOMENTARILY RAISE SWQ2 (SW22=1). 

PROGRAM RESTART WITH ALL SWITCHES DOWN 


LOAD ADDRESS 


PRESS START 


020200 


"HE PROGRAM WILL TYPE "ECHO" OR "CA3.E“ RESPECTIVELY 
AND COMMENCE TESTING AS BEFORE. 


PROGRAM RESTART WITH SWOG=I 
LOAD ADDRESS 0CC200 
SET 5UCi=l 
PRESS START 

T HE PROGRAM WILL PERFORM AS DESCRIBED IN 4.2.2 T 0 4.3.6 
OPERATING PROCEDURE 
OPERATIONAL SWITCH SETTINGS 
Swl5=l, HALT ON ERROR 

SW14=1. LOOP ON CURRENT TEST (CABLE TEST ONLY; 

SWI2=i, SUPPRESS ERROR TYPEC'JT 


ARILY) 


SWC2=:. CHANGE PARAMETERS AT PROGRAM RESTART 


-.r-.^.z 


:-i:-::»revs-: omi echo :a3le test 
S1 , 


F01 
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E®RCR HAL'S 

THE ERROR MESSAGE FORMAT FOR ALL ERROR TYPE OUTS IS AS FOLLOWS: 

FC*2 

MESSAGE 

WHERE 

PC+2 IS THE ADDRESS OF THE CALL TO THE ERROR HANDLER +2 
MESSAGE IS AN ASCII MESSAGE DESCRIBING (BRIEFLY; THE FAILURE 

ERROR DESCRIPTIONS 

SEE LISTING FOR DETAILS OF ERRORS 

NOTE: FCR SERIOUS TROUBLESHOOTING. . . .USE THE REGULAR DHil DIAGNOSTICS 

ERROR RECOVERY 

SU15=C 

IF THE PROGRAM IS RUN WITH SW15=0. NO OPERATOR ACTION IS 
REQUIRED TO CONTINUE TESTING. 

5U15=1 

IF THE PROGRAM IS RUN WITH SWI5=i. T Q CONTINUE TESTING AFTER 
THE PROGRAM HAS HALTED. PRESS THE PROCESSOR CONSOLE 
CONTINUE SWITCH. 

ILLEGAL INTERRUPTS 

IF AN INTERRUPT OCCURS TO A VECTOR ADDRESS NOT SELECTED 
DURING PROGRAM INITIALIZATION, THE PROGRAM WILL HALT IN THE 
TRAPCATCHER. THE ADDRESS AT &HICH THE PROGRAM HALTS IS 2 
GREATER THAN THE ADDRESS TO WHICH THE INTERRUPT OCCURRED. 

THE PROGRAM MUST BE RESTARTED AT 200 TO RECOVER FROM THIS 
ERROR. 

RESTRICTIONS 


MISCELLANEOUS 

- THE ECHO TEST DOES NOT ENABLE AUTO-ECHO 

- BAUD RATE 13H.5 HAS BEEN ROUNDED OFF TO 135 
PROGRAM DESCRIPTION 

BOTH TESTS CHECK OUT THE DHil IN AN "ONLINE" FUNCTION; 

ONE LINE AT A TIME AT THE FOLLOWING ASYNCHRONOUS BAUD 

RATES : 50,75,110, 13H.5, 150.200,300,500. 1200. 180Q.2HGQ.H3CQ, %0C , 

LISTING 


— u’-ac-a-* 


'w*S C 


echo ;^3uE t es t 


GOl 
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:DH 11 E>: CABLE TE5 t 

right J973. digital equipment ccrp. 


MAYNARD, M A5S. 01754 


=-« 
^ 4 w 

3"S 


sar 

333 
- c** 

«* m 

£35 

:5£ 

SO" 

toW 

r oc 

saa 

« 

£?r 

3 3 * 

sas 

■» 

aoa 

294 

295 
23b 
237 
£39 
233 

ann 

«*ww 

***** 

323 

304 

30b 

ar*" 

ano 

WWW 

3-5 

3 ”^ 

W*w 

a* * 
312 
212 

21 * 

a?c 

a:t 

w«w 

a-r 

w* * 

a-o 

w*w 

a • a 

mt m * 


222 

“3* 


STARTING procedure 
LOAD PROGRAM 


LOAD ADDRESS C002Q0 
PRESS START 

PROGRAM WILL TVPE DH11 ECHO/ CABLE TEST 
PROGRAM WIL. TYPE WHICH TEST- ECHO OR CABLE 
TYPE IN E OR C RESPECTIVELY 
PROGRAM WILL TYPE "VECTOR ADDRESS-" 

TYPE IN THE ADDRESS OF THE RECEIVER INTERRUPT VECTOR 
FOR THE DH11 TO BE TESTED. FOLLOWED BY < CARRIAGE RE TURN > 
PROGRAM WILl TYPE "CONTROL REGISTER ADDRESS-" 

TYPE IN THE ADDRESS CF THE SYSTEM CONTROL REGISTER 
FOR THE DH11 TO BE TESTED. FOLLOWED BY v CARRIAGE RETURN > 
PROGRAM WILL TYPE "LINE NUMBER-" 

TYPE IN THE LINE NUMBER TO BE TESTED (IN OCTAL) 

.FOLLOWED BY < CARRIAGE RETURN) 

PROGRAM WILL TYPE "BAUD RATE-" 

TYPE IN THE BAUD RATE OF THE DH 11 TERMINAL 
.FOLLOWED BY v CARRIAGE RETURN) 

; THE FOLLOWING BAUD RATES ARE ACCEPTED IN DEOIMhl 
SO 
75 
110 
135 
150 
200 
300 
bOG 
1200 
1800 
24Q0 
4800 
%CQ 

: ALL OTHERS ARE REJECTED 


(ROUNDED OFF 134.5) 


PROGRAM WILL TYPE "ECHO" OR "CABLE TEST" TO INDICATE THAT TESTING HAS STARTED 
AT THE END CF A PASS. PROGRAM WILL TYPE " DZDHJB " 

AND THEN RESUME TESTING 


1QGC00 

040000 

020000 

010000 

004000 

002000 

001000 

000400 

nrrnnn 

r-,nnun 

wwww >U 

Pf^rpn 

WWWWa>M 


: SWITCH REGISTER OPTIONS 

SW15=10000Q 
SU14=4000C 
SW 13=20000 
SW 12= 10000 
SW1 1=4000 
SW 10=2000 
SWC9=i000 
SW08=400 
SU0b=100 
SWCS=40 
SW04=20 


;= 1 ,HALT ON ERROR 
:=i!loop ON CURRENT test 
; = 1 , INHIBIT ERROR TYPEOUT 



ERROR 


HO ChSLE TEST 


r-ii-rzrrj-REvB-D OHii z: 

ozohJ3.pi: 


HOI 
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*53' 

3c9 

■33Q 

MW - 

332 

331 

332 

333 

334 

335 
33b 
337 
339 

339 

340 

341 

342 

343 

344 

345 
345 

■3-' 

34£ 

349 

350 

351 

352 

353 

354 

“5CC 

WMM 

355 
357 
359 
359 

350 

351 

352 

353 
36 4 
355 
355 
357 
359 

•3CQ 

ww 0 

•37 r , 
3 71 

372 

373 

374 

375 
375 
377 

372 

170 

"OH 

WWW 


3£>; 


300210 

S88ffi 

oocoo: 


CC2000 

020001 

nrnnra 

*JUwww£. 

002003 

000004 

000005 

000005 

00020'* 


5w03=iC 

SW02=4 

5W0i=2 

SU00=i 


; RESE^EOT DH11 „INE NUMBER ANC BAUD RATE (RAISE MC M £V 
; RESTART PROGRAM AT SELECTED TEST 
ESELECT VECTOR AND CONTROL REGIS T E C 
[ADDRESS AFTER PROGRAM RES T ART 


: REGISTER DEFINITIONS 


R0=*/.0 

R1=M 

R2=>.2 

R3= v .3 

R4=-:4 

R5=‘.5 

SP=^5 

PCsX7 


GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
GENERAL REGISTER 
FRCCESSOR STACK POINTER 
PROGRAM COUNTER 


; LOCATION EQUIVALENCIES 



177570 

SUR=177570 

CONSOLE SUITCH REGISTER 


177570 

LIGHT5= 177570 

PDP-11/45 DISPLAY REGISTER 


1 , ?**7**C. 

* • « t w 

PS= 177775 

PROCESSOR STATUS WORD 



: INSTRUCTION DEFINITIONS 


205745 

PUSHISP=5745 

DECREMENT PROCESSOR STACK 


235725 

P0P1SP=5725 

INCREMENT PROCESSOR STACK 


0IC0H5 

FUSHR0=IG045 

SAVE RO ON STACK 


012520 

P0PR0=125GQ 

RESTORE RO FROM STACK 


324545 

FUSH2SP=24545 

DECREMENT STACK TWICE 


022525 

P0P2SP =22525 

INCREMENT STACK TWICE 



.EQUIV EMT.HLT 

BASIC DEFINITION OF ERROR 


100002 

BIT15=10000Q 



040003 

BIT 14=40000 



npnnnrt 

wwWWW W 

BIT 13=20000 



OICOOC 

BIT12=I0000 



004C0C 

BIT1 1=4000 



002000 

3 IT 10=2000 



301000 

BITQ9=1QC0 



000400 

BIT0B=400 



00020c 

BIT07=200 



cooioo 

BIT05=100 



C00040 

9ITCS=40 



000020 

BIT04=20 



000010 

BIT03=10 



300004 

BIT02=4 



000002 

BIT01=2 



000CQ1 

BIT00=1 




: trapcatcaer for Illegal interrupts 


000000 

.=0 


rnnrnn 

000000 

halt 


rrr-np 

mOm w«Jw 

000000 

HALT 




; STANDARD INTERRUPT VECTORS 


U‘P r 

v*«/ 

» '-n- 



macui 


101 
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PFflIL 

?r8ors 

340 

TRPSRV 

340 


START 


; POWER FAIL HANDLER 
i SERVICE AT LEVEL 7 
: ERROR HANDLER 
: SERVICE AT LEVEL 7 
; GENERAL HANDLER DISPATCH SEP - ICE 
; SERVICE AT LEVEL 7 


;GC TO START OF PROGRAM 


DEFINITIONS FOR TRAP SL'BRCLTINE CALLS 
POINTERS TC SUBROUTINES CAN BE FOUND STARTING 
AT LOCATION "TRPTAB” 


SC0PE=TRAP+0 

TVPE=TRAP+1 

0CTASC=TRAP+2 

INSTR=TRAP+3 

lNSTER=TRAP+4 

PARAM=TRAP+5 

SAV0SP=TRAP+6 

RESQS=TRAP*7 

SCOPE 1=TRAP+10 

PARAMD=TRAP+il 

PAWCH=TRAP*I2 

5flV05sTRRP*13 


SCOPE LOOP AND ITERATION - 
TELETYPE OUTPUT ROUTINE 
OCTAL TO ASCII CONVERSION 
INPUT ASCII STRING 
STRING INPUT ERROR 
CONVERT STRING TC OCTAL. C 
SAVE RC-R5. PC 
RESTORE RC-PS 
CHECK FOR FREEZE CN ;_RPEN 
CONVERT DECIMAL STRING TO 
SET FLAG ECHO OR CASLE 
SAVE RO - R= 


*■ 

^ v * fV 


PROGRAM INITIALIZATION 
LOCK OUT INTERRUPTS 
SET UP PROCESSOR STACK 
SET UP POUER FAIL VECTOR 
CLEAR PROGRAM FwAGS AND COUNTS 
TYPE TITLE MESSAGE 


#340. PS 

•STACK, SP 

#PFAIL,2#24 

•START RETURN 

STFLG 

PASCNT 

ERRCNT 

ERRFLG 

LAST 

INIFuG 

VEC1 

.MTITLE 

VEC2 

•SWOO.SWR 
BEGIN 
#300. PI 


LOCK OUT INTERRUPTS 

SET UP PROCESSOR SThCk 

SET UP POWER FAIL TRAP 

SET UP IN CASE OF POWER “AC. 

CLEAR TEST START FLAG 

CLEAR PASS COUNT 

CLEAR ERROR COUNT 

CLEAR ERROR FLAG 

CLEAR LAST ERROR PC 

SET UP FOR ONCE ONLY TYPE C. 

DITTO 

TYPE TITLE 

IF SUQCsl, GET NEW VECTOR 
AND CSR 



V ^ 1 * *s 

:d~:-re\s-d dhu echo casle test 
pii 

MACY11 

^39 

0C1202 

012702 

300302 


MOV 

MOV 

i -»2 

2C1226 

012703 

nnpnnj 

wJwUJ" 


44 1 

001212 

010211 


IS: 

MOV 

-H2 

001214 

005012 



CLR 

443 

001216 

060301 



ADD 

444 

CC1220 

C603C2 



ADD 

445 

001222 

020127 

001000 


CMP 

446 

001226 

001371 



3NE 

447 

001230 

1044C3 



INSTR 

t49 

001232 

C05S45 



MUHICH 

449 

001234 

104412 



PAWCH 

•450 

001236 

004734 



WCHFLG 

451 

001240 

104403 



INSTR 

452 

001242 

005214 



MVECTOr 

453 

001244 

104405 



PARAM 

454 

001246 

000300 



• 300 

455 

001250 

000770 



770 

456 

001252 

004660 



DHRVEC 

457 

001254 

003 


.B V 7E 

.BYTE 

3 

453 

001255 

004 


4 

459 

001256 

104403 



INSTR 

460 

461 

001260 

005237 



MREGAD 

001262 

104405 



PARAM 

462 

001264 

300000 



0 

463 

001266 

177776 



177776 

464 

001270 

004636 


.BYTE 

DH5CR 

465 

001272 

007 


t 

966 

001273 

010 


.BYTE 

10 

MOV 

467 

001274 

012777 

004000 003334 

LINE: 

468 

001302 

005037 

CQ4736 


CLR 

469 

001306 

104403 



INSTR 

470 

QC13I0 

005433 



MLINE 

471 

001312 

104405 



PARAM 

472 

001314 

000000 



0 

473 

001316 

000017 



17 

474 

001320 

004756 


.BYTE 

LINENU 

475 

001322 

OOC 


0 

476 

001323 

001 


.BYTE 

1 

477 

001324 

104403 


BAUD: 

INSTR 

478 

001326 

005465 



MSPEED 

479 

001330 

104411 



PARAMO 

480 
! 481 

001332 

000062 



50. 

001334 

C22600 



9600. 

» 482 

001336 

004752 


.BYTE 

LINESP 

483 

001340 

000 


0 

! 4B4 

001341 

C01 


.BYTE 

1 

* 

1 4BS 

001342 

004537 

004052 


JSR 

1 496 

001346 

013737 

004654 004656 


MOV 

i 487 

1 488 

» 4 89 

490 

001354 

005237 

004656 


INC 

001360 

012737 

000340 177776 

BEGIN: 

MOV 

MOV 

491 

001366 

012706 

001100 


492 

001372 

005037 

004740 


CLR 

493 

001376 

005737 

004734 


T5T 

“{94 

001432 

0C1413 



BEG 


J01 
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•3Q2.R2 
*4,r5 
R2. CRD 
;r£) 

R3.R1 
R3.R2 
Rl. *1000 
IS 


; RESTORE TRAPCATCHEF 
; IN FLOATING j'EOTCR AREA 


IBIT11.20H5CR 

STFLG 


R5.SET 

DH^SR.DHSLR 

DHSLR 


; INPUT WHICH TEST YOU ARE RUNNING 
; ECHO OR CA3-E 
;SE T FLAG 
;THIS FLAG 

; INPUT ADDRESS C r DEVICE ,'EC T 0? 

; MESSAGE 'VECTOR ADDRESS-" 

; CONVERT STRING TO OCTAL 
;LOW LIMIT 
;HIGH LIMIT 
; LOCATIONS 'TO BE FILLED 
:LSB MASK 

; NUMBER OF LOCATIONS 
: INPUT AODRESS OF DEVICE CSR 
: MESSAGE "CONTROL REGISTER ADORE 
; CONVERT STRING TO OCTAL 
; LOU LINIT 
;HIGH LIMIT 

LOCATIONS TO BE FILLED 
;LSB MASK 

iNUMBER OF LOCATIONS 
JDH5CR .-MASTER tLEAR INTERFACE 
; CLEAR PROGRAM START FLAG 
; INPUT LINE NUMBER 
; MESSAGE "LINE NUMBER-" 

; CONVERT STRING TO OCTAL 
: LOU LIMIT 
;HIGH LIMIT 

; LOCATION TO BE FILLED 
:LSB MASK 

: NUMBER 6f LOCATIONS 

: INPUT BAUD RATE 
; MESSAGE "BAUD RATE-" 

CONVERT DECIMAL STRING TO GCTft. 

I LOU LIMIT 
;HIGH LIMIT 

; LOCATION TO BE FILLED 

. j CD MDCK 

Inumber of locations’ 


.-SET UP ADDRESS CF 5ILC 
; STATUS REGISTER HIGH BYTE 


*340 .PS 

*5'’AuK,SP 

LOCKUP 

WCHFLG 

25 


;LOCK OUT INTERRUPTS 
;SET UP PROCESSOR STACK 
; CLEAR TIMEOUT 
; ECHO OR CABLE TEST • 

; ECHO 


MT-li-rZOHJ-SEVS-D DHil ECHO -CABLE test 
3ZDHJB.P11 


•495 001404 
■496 001412 

499 001 u 24 

500 001430 

501 001432 

502 001440 

503 001444 

504 001 u 46 

505 001452 

506 001456 

507 

508 

COQ 

510 

511 001462 

512 001470 

513 001476 

514 001504 

515 001512 

516 001520 

517 

518 001526 

519 001534 

520 

521 001542 

522 001550 

523 001556 

524 001564 

525 001572 

526 001576 

527 Q01604 

528 00i606 

529 

530 

531 

532 001512 

533 001616 

534 001620 

535 001622 

536 001626 

537 001630 

538 001632 

539 001640 

540 001646 

541 001654 

542 001662 

543 001670 

544 001674 

545 001702 

546 001704 

547 001706 

548 001714 

549 001722 
552 001724 


012737 

005737 

m 

104401 

000412 

012737 

005737 

001004 

005137 

104401 

300177 


012737 

012737 

012737 

052777 

013777 

013777 

012777 

012777 

052777 

012777 

013777 

013737 

104401 

032737 

001774 

000137 


105777 

100401 

104000 

005777 

100401 

104001 

017737 

113737 

113737 

042737 

042737 

000337 

023737 

001401 

104002 

012777 

032777 

0010C1 

104003 


001770 

304736 

004736 

005642 

001462 

004736 

004736 

005614 

003216 


000340 

001274 

002374 

004000 

004760 

004754 

OQCOOG 

004772 

100000 

001612 

004764 

004766 

005504 

000004 

001274 


003020 


003012 


003002 

004770 

004770 

177600 

170377 

004770 

004756 


177777 

100000 


004700 


004700 25: 


177776 TEST1: 

004702 

004670 

003124 

00311b 

003114 

003120 

003102 

003066 

003102 

003076 

177776 

17757C DELAY: 


INTSVC: 


004770 

004772 

005710 

005710 

004770 

004770 


002732 

002714 


KOI 
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MOV 1TEST2.RETJRN 

TST STFLG 

BNE IS 

COM STFLG 

TYPE , MCA8LE 

BR IS 

MOV ITEST1, RETURN 

TST STFLG 

BNE 15 

COM STFLG 

TYPE .MiERM 

JMP 5RETURN 

;THIS TEST WILL ACCEPT 1 

; (IN INTERRUPT MODE) AND 

;ONE LINE AT A TIME, ANY 

MOV 1340.PS ; 

MOV iL I NE. ESCAPE 

MOV lEOP.NEXT 

BIS lBITll,3DHSCR 

MOV NUMLIN.3DHSCR 

MOV SPEED, 3DHLPR 

MOV 1C.3DHSSR 

MOV «T6UF,3DHBA 

BIS 1100000, 3DHSCR 

MOV 1 INTSVC, 3DHRVEC 

MOV PRI0.3DHRLVL 

MOV LESS1.PS 

TYPE MCHAR 
BIT 1SWG2 , SWR 

BEQ DELAY 

JMP LINE 


; CABLE TEST 
; ARE YOL DOPING ' 

j!!5 s 

;TYPE CABLE TEST 

; SET UP ECHO TEST 
; ARE YOU LOOPING ’ 

; YES 
; NO 

TYPE ECHO TEST 
;START TESTING 
. CHARACTER AT A TIME 
) TRANSMIT THAT SAME CHARACTER. 
' LINE 0 THRU 17 (OCTAL) 

{DISABLE ALL INTERRUPTS 


MASTER CLEAR INTERFACE 
SELECT LINE « i SET INTERRUPT 
SET LINE SPEEO AND 
CHARACTER LENGTH (TRANS. 5 RE> 
SET SILO ALARM LEVEL=0 
ADDRESS OF TRANSMITTER 
DATA BUFFER 
SET TRANSMIT “DONE" 

SET UP INTERRUPT SERVICE 
AND LEVEL 
ALLOW INTERRUPTS 
TYPE “ANY CHARACTER" 

IF SW02=! GET NEW LINE NUMBER 
RETURN HERE AFTER "INTERRUPT" 


ENABLE 


:THE FOLLOWING IS THE RECEIVER INTERRUPT SVC ROUTir£ 
tSTB 3DHSCR {TEST REC. FLAG 

BMI . +4 

HLT 0 {ERROR - INTERRUPT NOT CAUSED BY FwAG 

TST 3DHNRC ; TEST FOR VALID CHARACTER 

BMI . +4 

HLT 1 ;NON- VALID CHARACTER 

MOV 3DHNRC,3*RECDAT 

MOVB RECOAT iTBUF {MOVE CHARACTER TO OUTPUT AREA 

MOVB RECDAT, INBUF ;MOVE CHARACTER TO CHECK FOR fC 

BIC «tC<17>>. INBUF {STRIP JUNK PLUS PARITY 

BIC tl70377,$#RECDAT ;SAVE ONLY LINE NUMBER 

SWAB RECDAT 

CMP LINENU, RECDAT {DOES THE LINE 1 COMPARE" 

BEQ .+4 

HLT 2 .-WRONG LINE NUMBER 

MOV i-1, 3DHBC ; 1 (OCTAL) BYTES WILL BE XMITTED 

BIT 110&000.3DHSCR {TEST "FLAG" FOR DONE 

BNE . +4 

HLT 3 {TRANSMITTER DONE SHOULD BE SET 


PC- : : -DZDH J-RE VB-D DH1 1 ECHQ'Cfl9LE TEST 
DZDHJB.Pll 


001726 123727 005710 
001734 001006 
001736 052777 004000 
001744 012716 002374 
001750 000002 
C01752 012777 004772 
001760 013777 004762 
001766 000002 


000003 

002672 


002664 

002662 


L01 
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INBUF, #3 
IS 

•BIT11.3DHSCR 

•EOP.vSP) 

•TBUF.3DHBA 
NUMBAk , 3DHBAR 


; IS IT A 1C ’ 

; NO 

STOP DEVICE 
; CRUNCH STACK 

; ADDRESS OF TRANSMITTER 
; START XMITTER 


001770 

001776 

002004 

002012 

002020 

002026 

002034 

002042 

002050 

002056 

002064 

002072 

002100 

002106 

002114 

002120 

002126 


002134 

002142 

002144 

002150 

002154 

002156 

002160 

002162 

002166 

002172 

002174 

002176 

002204 

002210 

002212 

002214 

002222 

002224 

002226 

002234 

002236 

002240 

002246 


012737 

012737 

012737 

052777 

013777 

052777 

013777 
012777 
012777 
012777 
012777 
013777 
0i277 7 
013777 
012701 
013737 
013777 


032737 

001402 

000137 

005237 

001367 

104006 

104400 

005037 

105777 

100401 

104000 

017737 

005737 

100401 

104001 

032737 

001401 

104007 

032737 

001401 

104010 

032737 

001401 


000340 

001274 

002374 

004000 

004760 

020000 

004754 

000000 

006506 

177400 

002162 

004764 

002332 

004764 

006506 

004766 

004762 


004740 

002444 


002436 

004770 


P7776 

004702 

004670 

002616 

002610 

002602 

002600 

002604 

002566 

002562 

002566 

002562 

002556 

002552 

177776 

002514 


: THIS TEST TRANSMITS A BINARY COUNT PATTERN 
: VIA INTERRUPT MODE TO THE RECEIVER 

• . THE LINE UNDER TEST MUST BE TERMINATED WITH THE TEST CONNECTOR 

tEST2: MOV »340,PS ; DISABLE INTERRUPTS 


000004 177570 SPIN: 
001274 

004740 IS: 


004770 


QUITS: 


040000 004770 


020000 004770 


010000 004770 


10V I340.PS 

OV IL I NE, ESCAPE 

OV «EOP.NEXT 

IIS #BITll,3DHSCR 

10V NUMLIN,3DHSCR 

US iBIT13.3DHSCR 

10V SPEED, 3DHLPR 

10V I0.3DHSSR 

10V » TABLE, 3DHBA 

10 V t-256 'aDHBC 

10V «INTREC,3DHRVEC 

OV PRI0.3DHRLVL 

10V iINTftAN,3DHTVEC 

10 V PR 10, 3DHTLVL 

ov »tab£e.ri 

10V LESS1.PS 

10 V NUMBAK .3DH6AR 

YOU RETURN HERE AFTER E 


MASTER CLEAR INTERFACE 

SELECT LINE • S REC. INTERRUPT ENABLE 

SET TRANSMITTER INTERRUPT ENABLE 

S NON EXISTANT MEMORY INTR ENABLE 

SET LINE SPEED 

SET SILO ALARM LEVEL =0 

ADDRESS OF TRANSMITTER DATA BUFFER 

SET UP BYTE COUNT 

SET UP INTR SERVICE 

SET UP LEVEL 

SET UP INTR SERVICE 

SET UP LEVEL 

SET UP DATA POINTER 

ALLOW INTERRUPTS 

SET UP BAR BIT 


■ I vw 

6it 

BEQ 

JMP 

INC 

BNE 

HLT 

SCOPE 


INTREC: CLR 
TSTB 


•SW02.SWR 

12 

LINE 

LOCKUP 

SPIN 

6 

LOCKUP 

3DHSCR 

.+4 

0 

3DHNRC , RECDAT 
RECDAT 
.+4 
1 

UBIT14, RECDAT 

.+4 

7 

•BIT 13, RECDAT 
>4 
10 

•BIT12. RECDAT 
.+4 


EVERY RECEIVER INTERRUPT 
; IF SW02=1 GET NEW LINE NUMBER 
|SW02=0 
;SWQ2=i 

; INC TIMEOUT FLAG 
IF NOT 0 RETURN SPINNING 
! RECEIVER FAILED TO INTERRUPT CHECK CAELE 


CLEAR TIMEOUT FLAG 
TEST PEC DONE 
YES 

FALSE INTERRUPT 
SAVE WORD 

TEST FOR VALID CHARACTER 

NON VALID CHARACTER 
DATA OVERRUN * 

NO 

YES 

FRAMING ERROR ’ 

NO 

YES • 

PARITY ERROR ’ 

NO 


iesminat; 


MC-11-CZDHJ-REVB-D 0H11 ECHO, CABLE TE5T 
DZDHJB.P11 


MACY11 


507 

002250 

104011 




HLT 

SOS 

002252 

122137 

004770 



CMPB 

609 

002256 

001401 




SEQ 

610 

bll 

002260 

104005 




HLT 

002262 

042737 

170377 

004770 


BIC 

612 

002270 

000337 

004770 



SWAB 

& 13 

002274 

023737 

004756 

004770 


CMP 

614 

002302 

001401 




BEQ 

615 

002304 

104002 




HLT 

616 

002306 

126127 

001003 

177777 

00C377 


CMPB 

617 

002314 




BNE 

618 

002316 

012716 

002160 



MOV 

619 

002322 

00C402 




SR 

620 

002324 

012716 

002134 


IS: 

MOV 

621 

002330 

000002 



25: 

RTI 

622 







623 

002332 

032777 

100000 

002276 

INTRAN: 

BIT 

624 

002340 

001C01 




BNE 

625 

002342 

104003 




HLT 

626 

002344 

032777 

002000 

002264 


BIT 

627 

002352 

001404 




8EQ 

628 

002354 

104004 




HLT 

629 

002356 

042777 

000400 

002252 


BIC 

630 

002364 

042777 

1CC000 

002244 

1$: 

BIC 

631 

002372 

0CCD02 




RTI 


MOl 
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11 

; YES 

(Rl )+, RECDflT 

GOOD CHARACTER ’ 

.+4 

; YES 

5 

NO 

#170377, RECDAT 
RECDAT 

; SAVE ONLY LINE NUMBER 

LINENU, RECDAT 

; DOES THE LINE « COMPARE ’ 

.+4 

; YES 

2 

; WRONG LINE t 

-1(R1 ) . #377 

; LAST CHARACTER ’ 

IS 

NO 

#QUITS, ( SP J 

25 

; CRUNCH STACK 

#SPIN, (SP) 

; CRUNCH STACK 

#BIT15,3DHSCR 

.+4 

: TEST TRANSMIT FLAG 

3 

; FALSE INTERRUPT 

*8IT10,3DHSCR 

15 

;NON EXISTANT MEMORY ’ 

4 :NON EXISTANT MEMORY SHOULD NOT BE UP 

#BIT08.aOHSCR 

; CLEAR NON EXISTANT MEMORY BIT 

#BIT15, 3DHSCR 
: RETURN 

; CLEAR DONE BIT FOR NEXT ROUND 



MD-Ii-DZDHJ-REVB-D DHli ECHO CfiSLE TEST 
DZDHJB.PU 


532 

£.33 

634 

635 

636 

637 

638 

639 002374 

640 002376 

881385 

643 002410 

644 002414 

645 002422 

646 002426 

647 002430 

648 002432 

649 002434 

650 002436 

651 002440 

652 002442 

653 002444 

654 

655 

656 

658 002450 

659 002456 

660 002460 

661 002466 

662 002470 

663 002476 

664 002500 

665 002504 

666 002512 

667 002514 

668 002520 

669 002524 

570 002532 
671 002536 

572 00254C 

673 002544 

674 002546 

675 
675 
577 

678 002550 

679 002556 

680 002560 

681 002564 
582 

683 

634 

685 002566 

686 002574 

657 002576 


104401 

005372 

88188? 883b?! 

005237 004674 

013737 004674 

013701 000042 

001406 

000005 

004711 

000240 

000240 

000240 

000240 

000137 001360 


177570 


wOGICflL; 


RESTRT: 


032737 

001030 

032737 

001021 

032737 

001006 

005237 

023737 

001007 

005037 

005037 

013737 

013716 

000002 

005737 

001745 

000762 


032737 

001402 

013716 

000002 


032737 

001051 

021637 


002000 177570 SCORER: 
040000 177570 IS: 
004000 177570 


004710 

004710 

004710 

004672 

004670 

004700 

004672 


004706 


004700 


001000 177570 SC0 D 1F,: 
004704 


020000 177570 ERRORS: 


004742 



m :-::-::>j-revb-: oh: i ech: cable test 
::>:s.pii 
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SS3 

202502 

001404 



BEG 

IS 

S3? 

tip 

202504 

002510 

?M^7 

:>-42 


MOV 

CJ5 

(5°) .LAST 
ERRFLG 

a5l 

002514 

124406 

IS: 

5AV05P 

552 

202516 

011605 

1527C5 



MOV 

SP.'.RS 

£33 

022520 

000002 


SUB 

•2.R§ 

534 

0C2524 

011504 



MOV 

iR§i.R4 

535 

002526 

005304 



ASL 

R4 

595 

03263C 

006304 



ASL 

R4 

c.a- 
%■ « 

302532 

042704 

177001 

005745 


BIC 

•177001. R4 

553 

032535 

052704 


nUU 

•ERRTA3.R4 

539 

302642 

012437 

011437 

002702 

332714 


MOV 

(R4H. ERRMSG 

w w 

002646 


MOV 

iR4),6ATAeF 

■*«* • 

w « 

002652 

005737 

004572 


TST 

errfLg 

~c 

302656 

001*03 



BEG 

TYPMSG 

— t-J 

• 

2C26&5 

005737 

0027 14 


TST 

: -'TASP 

-24 

002554 

0C10C7 



BNE 

TYPDAT 

'25 

332555 

104402 


"■'iPMSG: 

OCTASC 


725 

002570 

002762 



ERTABC 


* W ‘ 

•302672 

012737 

030001 CC4&"2 


MOV 

•1. ERRFLG 

-29 

002700 

104401 



TV PE 


725 

002702 

000000 


ERRMSG: 

0 


• w 

002724 

005737 

032714 

TYPDAT: 

TST 

CATABP 

* A 

302710 

201402 



jEG 

RESREG 

•» • •> 
r *z 

002712 

104432 



OCTASC 


-•“3 

002714 

000030 


CATABP: 

G 


"14 

002715 

104407 


RESREG: 

RESOS 


“is 

002720 

005737 

»< < 3* w 

HALTS: 

TST 

SUR 

7:5 

002724 

100005 



SPL 

EXITER 

* * 

002726 

0100% 



PU5HRG 


-’0 

4 « w 

302730 

015500 

nrrrnr 

U<wUW«> 


MOV 

2 ( SF ' , R3 

719 

202734 

000000 



HALT 


722 

032735 

012500 



POPRO 


mt 

‘ mm « 

002740 

005237 

00%75 

EXITER: 

INC 

ERRCNT 

f ^ » 

302744 

032737 

'■'npmn i T~z~n 


BIT 

•SWIO.S^? 

'Is 

002752 

001402 

. 


BEG 

MOV 

IS 

7=4 

002754 

013715 

004732 


ESCAPE.. 3 p ) 

725 

002750 

003002 


IS: 

RTI 


7=5 

002752 

020001 


ERTASC: 

1 


7=7 

022754 

305 

032 


.BYTE 

6.2 

722 

002755 

304730 



SAVPC 



729 

• 

/ 

73= 
?n a 


7-2 


;TRAP DISPATCH SERVICE 
: ARGUMENT OF TRAP IS EXTRACTED 
;AND USED AS OFFSET TO OBTAIN POINTER 
: TO SELECTED SUBROUTINE 


724 

302770 

0115% 


"35 

00277= 

152715 

000022 

"35 

03277& 

017515 

oooooc 

72? 

003002 

005315 


?”D 

0C20C4 

042715 

177001 

7=3 

rwv. t n 

362716 

005650 

• » 

303214 

017516 

2000 03 

741 

302020 

000136 



TRPSRV: MOV 
SUB 


TRPOK: 


MOV 

ASl 

BIC 

ADC 

MOV 

JMP 


tSP).-£SPi 
12. (SP) 

3(§P) , (5P) 
(SP) 

•177001, (SP) 
•TRPTAB.(SP) 
3'SP), (§ p ) 

3 ( SP ) + 


GET PC OF RETURN 
=PC OF TRAP 
GET TRP 

MULTIPLY TRAP ARG BY 2 

clear unwanted bits 

POINTER TO SUBROUTINE 
SUBROUTINE ADDRESS 
GO TO SUBROUTINE 




; SAVE PC OF TEST THAT FAILED AND PC-R5 


l 

J 



’_cr, c_- 

w * * w w fc 

- TQ p 1 ♦ 

^«I v w « < * * 


■>: cable test 


“44 

"*4= 

mrs: 

016637 

300004 

CQ4‘30 S'.05P: 

‘-»6 

747 

‘49 

‘49 

003030 

010537 

004724 

S'* 05: 

750 

m 

010437 

010337 

004722 


7=1 

024723 


‘52 

203044 

010237 

004716 


‘53 

203050 

010137 

004714 


“54 

003054 

010037 

GC4712 



003060 300002 


30306= 

003366 

003072 

003076 

003102 

003106 

003112 


003114 

003120 

203124 

003130 

nrniM 

ww«-t 

023134 

323136 

X314Q 

003144 


003146 

003154 

003160 

003162 

002164 

303170 

003174 

003200 

003202 

003206 

003212 

003216 

003220 

003226 

003232 

003234 

003236 

003240 

003242 

002244 


013700 

013701 

013702 

013703 

013704 

013705 

000322 


01760= 

062716 

125777 

13037= 

105715 

001001 

3GQ3C2 

112577 

000757 


317637 

062716 

104401 

300000 

012704 

012703 

105777 

100375 

117714 

142714 

122427 

001413 

117777 

105777 

100375 

005303 

001356 

104401 

005274 

00374= 


0047 12 
204714 
0047 16 
204720 
204722 
004724 


030033 

nmn'’? 

001502 


QG147C 


RS25: 


T>PER: 

IS: 


Q000C0 003162 
000002 


005710 

000007 

001426 

001422 

QGG200 

00C015 

001404 001406 
001430 


IN5TRG: 

INSTRl: 

MSG: 


UU d 
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4iSP).SAVPC 


: SAVE RQ-RS 


MOV R5.SAVR5 
MOV R4.SAVR4 
MOV R3.SAVR3 
MOV R2, 5AVR2 
MOV R1.SAVR1 
MOV RO.SAVRQ 
RTI 

: RESTORE R0-R5 


SAVRQ.RO 
SAVR1.R1 
3AVR2.R2 
SAVR3.R3 
5AVR4.R4 
SAVR5 , R5 


;TELE r YPE OUTPUT ROUTINE 

MOV 3(SP>.R5 

ADD *2. C SP : 

TSTB ST^CSR 

BPL IS 

TSTB CR5’ 

Bf€ 2S 

RTI 

MCVB CR5)+,3TPD3R 

BR IS 

; ASCII STRING INPUT ROUTINE 


INSTRE; 


MOV 

ADC 

TYPE 

0 

MOV 

MOV 

TSTB 

BPL 

MCVB 

SICB 

CMPB 

BEQ 

MOVE 

TSTB 

BPL 

DEC 

BNE 

TYPE 

MOM 

BP 


S;SPi.MSG 

*2, i Sr) 

*IN3UF,R4 
•7. R3 
2T&CSF 

IS 

3TKDBP.xR4) 
1200. (ft4i 
(R4)+. 115 
JNSTR$ 

3TKDBR.2TPD3R- 

3TPCSR 

21 

R3 

IS 


IhSTRi 


> « 4 k tah % • W 4 

'rn. •OS’* 

*«■ *• w • ♦ « * 


e;h: cas^e tes t 


C ww 

4» W * 

302 

303 

QC32 U 6 



IN5TR2: R'l 

;C0NVER 

anu 

003250 

011605 


PARANS: MOV 

SOS 

C032S2 

C 12537 

003424 

MOV 

NOV 

906 

003256 

012537 

003426 

90- 

003262 

012537 

003430 

NOV 

SOS 


112537 

003432 

NOVB 

309 


112537 

003433 

NOVB 

NOV 

S1Q 

Sll 

010516 



305005 


PARA.N1: CLR 

312 

003302 

012704 

122714 

005710 

NOV 

a*3 

«r*W 

003306 

00X15 

CNPB 

314 

003312 

001420 


BE3 

515 

003314 

121427 

000263 

1$: CNPB 

316 

003320 

002415 


BLT 

917 

003322 

121427 

X0067 

CNPB 

318 

003326 

003312 


BGT 

c:a 

w* * m 

liYtckil 

142714 

000060 

BICS 

920 

003334 

152405 


BISB 

321 

003336 

122714 

XCC15 

CNPB 

32 2 

003342 

001406 


BEQ 

923 

003344 

006305 


ASL 

324 

X33% 

006305 


ASL 

325 

003350 

006305 


ASL 

526 

003352 

000760 


BR 

327 

328 
529 
320 
931 

303354 

003356 

IQ4404 

000750 


PARERR: |NSTER 

;7EST T 

332 

003360 

020537 

003426 

LIMITS: CNP 

333 

333364 

101373 


3HI 

924 

CC3366 

020537 

103770 

003424 

CNP 

535 

003372 


BlC 

336 

X3374 

133735 

QC3422 

8ITB 

0-37 

C'wC 

335 

sun 

003400 

001265 


8NE 

; STORE 1 

541 

302402 

313704 

003422 

NOV 

342 

003406 

nrncsu 

wiwwtp I 


11: NOV 

342 

003410 

062705 

200002 

ADD 

344 

002414 

105337 

003433 

DECB 

345 

00342C 

001372 


BNE 

546 

X342 2 

000002 


RTI 

347 

X3424 

OQCOCC 


LOLIN: 0 

343 

003426 

QDOOCQ 


HILIN: 0 


003420 

CCOOOO 


DEVAOR: 0 

350 

003422 

COO 


LOBITS: .BYTE 0 

CCT 

552 

PC'S 

nnyum 

WWW iww 

300 


ADRCNT; .BYTE 0 

; CONVER 

554 

203434 

011605 


.PAPAND: 

err 

002426 

C 12537 


NOV 


DOE! 
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; CONVERT ASCII STRING TO OCTAL 


>SP) ,R5 
vRS) + ,LCLiri 
(RSH.HILIN 
( R5 ) ♦ , DEVAOR 
(RS)MOBHS 
(R5)*. ADRCNT 
R5.(S^) 

R5 

•INBUF.R4 
115. (R4j 
PARERR 
iRNJ.ibO 
PARERR 
^R4' a i67 
PARERR 
*60, <R4) 

crhW.rs 

*15.(641 

LIMITS 

R5 

R5 

R5 

IS 


. . Z 


PARANi 


RS-HI-IN 

PAftERP 

RS.LOLIN 

PARERR 

L0BIT5.R5 

PARERR 


; STORE NUNBER AT SPECIFIES ASSESS 


DEVAOR. RH 
R5.(RHH 

AgftCNT 

IS 


(R5>.6S 



iacyii 2' 


M w» t 
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MJV 

,R5)+,7S 

MOV 

(RSH.BS 

riovB 

sR5)+.BS 

MOVB 

;R5)*.1QS 

RS.vS^) 

MOV 

CLR 

R5 

MOV 

lINBUF.RH 

CMPB 

■IS.iRH) 

BEQ 

35 

CMPB 

(R4).»*3 

BlT 

as 

CMPB 

<R4).g*q 

3GT 

35 

9ICB 

«’Q, CR4 

CLR 

R2 

BISB 

iPH)+.R2 

ADD 

R2.R5 

CMPB 

«ia.(R45 

BEG 

45 

ASL 

MOV 

R5 : 

R5.R2 : 

ASL 

R5 ; 

ASL 

R5 : 

ADD 

R2.R5 ; 

BR 

INSTEfi 

IS 

3R 

25 


TEST TO SEE IF NUMBER IS kITHiN .I'll 


R5.7I 
3S 

R5,bS 
35 

BITS RS,R5 

BNE 3S 


CUP 

BHI 

CMP 


310 


: STORE NUMBER AT SPECIFIED ADDRESS 


MOV 

MOV 

ADO 

DECS 

BNE 

RTI 

0 

C 

0 

.BYTE 0 
.BYTE 0 


SS.RH 

R5,;RM> 

•2.R5 

IQt 

5S 


; COMPARE THE FIRST CHARACTER IN THE 
BUFFER TO THE CHARACTERS "E" AND " 
; IF THE CHARACTER IS "t" CLEAR THE 
IF THE CHARACTER IS "C" SET THE FL 







:m;i echo casx test 


•>-_ > • i-r. c\ c-" 

«, «, * « »*■ ' W ft. 

fa 0 • . 


F02 

MACYil 57(735) 17-SEP-75 lb: IS PAGE 18 


3 

c*3 
■a ■ 4 
9l5 
91b 
91“ 

918 

919 

950 

951 
955 

953 

954 

955 
92b 
957 
529 

929 

930 

531 

532 

533 

534 
935 
93b 
937 

939 
929 

940 
541 

942 

943 

944 

945 
9% 
947 
94S 
949 

550 

951 
955 

952 

954 

955 
95b 
957 
see 
seg 

9S2 

551 
955 

552 

3£-U 

•*W » 

955 

95b 

957 


CC3S3C 017505 OOOCCC 
003534 122737 000105 005710 

003542 0C1Q02 
003544 10SC15 

003545 000405 

003550 122737 000103 005710 15: 

m irrrrr 

003554 052715 000002 
003570 000002 
003672 104404 

023674 000755 


. P AUCH: MO'k 

CMPB 


003676 

003700 

003702 

023704 

003710 

003714 

003720 

002724 

003730 

003734 

003740 

003744 

003750 

003752 

003755 

003752 

003754 

003755 

003770 

003772 

003774 

003775 

204X5 

004X4 

r nunjn 

UW Iwl w 

004012 

004016 

X405Q 

X4054 

X4Q3Q 

X4Q32 

004034 

004035 

X4Q4C 

004044 

X4045 

rran:n 

WW ? W«*W 


104401 
005301 
104413 
017601 
062715 
015137 
112127 
112137 
013137 
013704 
113705 
0127X 
01C403 
042703 
062703 
110320 
005204 
005504 
005204 
005305 
XI 365 
015703 
114023 
105237 
001374 
1X737 
001405 
112722 
105337 
00 373 
1051 13 
1344 .11 
005714 
one 

WWW 


w«J ww * 


001325 

104427 

222002 


?*• 
C * • 


31: 


BNE 
CLRB 
3R 

CMPB 

BNE 

MOVB 

AOD 

RTI 

INSTER 


3iSP).R5 

•*E.I&BUF 

11 

,R5) 

51 

»’C, IN8UF 
31 

»-l , CR5) 
•2. CSP5 


.PAUCH 


; IS IT "E" 7 

: 000 

; IS IT "C" ’ 
;277 

; RETRY 


: CONVERT OCTAL NUMBER TC ASCII AND 


Cc 


rp- it 


^ f* p- 

i t-Er 


ICTASN: TY°E 


020000 


MCRLF 

SAVD5 

MOV 

0000C2 


AOD 

C0453C 


MOV 

004535 

11: 

MOVB 

X4533 


MOVB 

004534 


MOV 

C04534 

51: 

MOV 

X4535 


MOVB 

X 5722 


MOV 

21: 

MOV 

17777-2 


BIC 

0Q025C 


ADD 

20=73- 


MOVB 

ASR 

ASR 

ASR 

DEC 

BNE 

MOV 

41: 

MOVB 

02453E 


DECS 

004532 


BNE 

TSTB 

000540 

51: 

BEQ 

MOVB 

004533 


DECB 

51: 

BNE 

CLRB 


; THIS 
: LINE 


TYPE 
MDATA 
DEC 
BNE 
RESOS 
RTI 

ROUTINE 

NUMBER 


2 C SP ) , R 1 

*2.(S£) 

(Ri)+,URDCNT 

(RD+.CHRCNT 

(R1H, SPACNT 

a(Rl)^,SINUR2 

BINURD, R4 

CHRCNT.RS 

iTENP.fo 

R4.R3 

• 1*7770, R3 

•250.R3 

R3.(R0'+ 

P4 

R4 

R4 

R5 

31 

«MDh t h,R2 
-<R0), 1R3'^ 

wnnvH I 

41 

SPACNT 

51 

•54Q, (R3>* 
SPACNT 
SI 
(R2i 


WRDCMT 

11 


CONVERTS LINE SPEED (LINESP) AND 
CLINENU5 FOP. DriLPR, DHBAR AND DHSCR 


>::-:z»revb-: :^*i ech: oas^e test 


G02 

MATY 11 57,7321 17-SEP-7E lb: 15 PAGE IS 


■'u’Q B’J 

« w • < 4 * 


9b3 

9S9 

9~3 


: REGISTER USAGE. 


33 38* 


973 

974 

975 
9~b 
9“7 
97S 
9~9 
93C 
98: 
9S2 

933 

934 
99= 

93b 

so? 

999 

caa 

992 

qq: 

« « * 

992 

993 

994 

995 
sac. 

997 

998 
599 

::o: 

t in; 

• wwL 
X wwO 

1304 

1225 

12Gb 

1227 

IOCS 

f r;^Q 

* .# 
•or* 

* w » w 

1011 

1212 

t"n 


:c:b 

1217 
' n-n 

TPflQ 

•-pn 

a *•* 
• • 

* 0* * 
m * 0 ^ * 

1222 


204052 
C4;_: 
4&bb 
004074 
00407b 
204104 
02410b 
004114 
00411b 
004124 
00412b 
024134 
00413b 
CC4144 
20414b 
004154 
00415b 
004 lb4 
004Ibb 
004174 
00417b 
304204 
30420b 
004214 
00421b 
004224 
20422b 
004234 
00423b 
004244 
30424b 
004254 
02425b 
0Q 4 2b4 
Q042bb 
004274 
00427b 
004304 
00430b 
204314 
00431b 
304324 
20432b 
004334 
00433b 
004344 
00434b 
004354 
00435b 
C043b4 
Q043bb 
004374 
00427b 
034-04 


013737 

20475b 

0C476Q 

SET: 

MOV 

m 

002 ICC 
5547*6 

SSoo 5 o 

BARC: 

BIS 

CMP 

001004 




BNE 

012737 

000001 

004762 


MOV 

000572 




BR 

023727 

00475b 

3CC001 

BARI: 

CMP 

001004 




BNE 

012737 

000002 

004762 


MOV 

3Q05b2 




BR 

023727 

004756 

000022 

BAR2: 

CMP 

001004 




BNE 

012737 

000004 

004762 


MOV 

000552 




BR 

023727 

004766 

000003 

BARB: 

CMP 

001004 




BNE 

012737 

020010 

004762 


MOV 

000542 




BR 

023727 

00475b 

000004 

BAR4: 

CMP 

001004 




BNE 

012737 

000022 

004762 


MOV 

0C0532 




BR 

023727 

204756 

000005 

BARS: 

CMP 

001004 




BNE 

012737 

C00C4C 

CC4762 


MOV 

000522 




BR 

023727 
nn i nnu 

004756 

200006 

SAR6: 

CMP 

BNE 

uuiuut 

012737 

QGG100 

204762 


OITC. 

MOV 

002512 




BR 

023727 

004756 

202007 

BAR7: 

CMP 

001004 




arc 

012737 

C0C20C 

004762 


MOV 

000502 




BR 

023727 

0C4756 

0GQ010 

BAP.8: 

CMP 

001004 




BNE 

012737 

000400 

C04762 


MOV 

000472 




SR 

023727 

004756 

0000 11 

3AR9: 

CMP 

001004 




BNE 

012737 

001000 

004762 


MOV 

0004B2 




BR 

223727 

004756 

000012 

BAR10: 

CMP 

001C04 




BNE 

012737 

002000 

004762 


MOV 

G0C4S2 




BR 

223727 

004756 

000013 

BA» 11: 

CMP 

0C1DC4 




eNE 

012737 

004000 

004762 


MO.' 

000442 




BR 

022727 

004756 

000014 

SAR12: 

CMP 

001004 




BNE 

012737 

31 2000 

004762 


MOV 

oo : y 22 




BP 


LINENU, a»NLML IN 
iBITOb . SlNUMLIN 
LI.4ENU.I0 
SARI 

•l.atNUMBfiR 

SEtl 

LINENU.il 

SAR 3 

l2.SiNUflBAR 

SEtl 

LINENU, >2 

PORT 

•4.3iNUM8AR 

SEtl 

LINENU. 13 
°AR4 

• 10.a«NU(13AR 

SETl 

LINENU. *4 
BAR5 ■ 
»20,i«NUMBAR 
SETi 

LINENU. i5 

«40^aiNU«9AR 

SETi 

LINENU. ib 
BAR7 

•lOO.JiNUnBAR 

SETI 

Lir€NU,«7 

gggg 

•ECO.aiNuriSAP 

SETI 

LINENU, tlQ 
BAR9 

t40C,3iNUttSAR 

SETI 

LINENU. ill 
RAPID 

ilCOO.SiNUNBAR 

SETI 

LINENU, 112 
BARli 

•2000.3«NUM8AR 

SET! 

LINENU, il3 
’BAR12 

l4Q0G,3iNUM3AR 

SETI 

lINENU, 114 

gflRp 

•10000. 3INUMBAR 
SETI 


; SA ,'E LINFNJ 

; SET REC INTERRUPT ENAS. 
: ,!s IT LINE 0’ 

: NO 

; STORE BAP BIT C 

; IS IT LINE 1’ 

; NO 

; STORE 3AR BIT 1 

;!S IT LINE 2’ 

;N0 

: STORE BAR BIT 2 

; IS n LINE T 

• N'" 

IrORE SAP BIT 3 

; IS IT LINE 4' 

;N0 

: STORE BAR BIT 4 

: IS IT LINE 5" 

:N0 

: STORE BAR SIT = 

;IS IT LINE S’ 

;N0 

; STORE BAR BIT b 

:IS IT LINE 7 ? 

;N0 

; STORE BAR BIT 7 

; IS IT LINE 10' 

;NC 

; STORE BAR SIT 2 

; is it Lire i r 

;NC 

; STORE BAR 3IT 9 

; IS IT LINE 12' 

:N0 

.•STORE BAR 31* 13 

; IS IT LINE 13’ 

;NC 

; STORE BAR BIT 11 

; IS IT LINE 14 ? 

;NC 

: STORE BAR SIT 12 


-re^s-: 1 ech: msle test 

’q pit 

«•» w tJ • • 4 * 


MACY’l 27,732) 


H02 

ir-SCP-*^ 


ib: 15 °ftGE 20 


• 

• «• * 

Q2-»406 

323727 

20-756 

200015 

3AR13: 

1225 

204414 

221204 




1026 

004416 

C12737 

22C00C 

0C4 7 62 


1227 

004424 

020422 




1229 

0Q4 U 26 

023727 

004755 

GCOCib 

BAR14: 

1029 

C04434 

001004 


CC4: b 2 


1230 

004436 

012737 

040C0G 


•r-ji 

* ww * 

004444 

000412 




1232 

004446 

023727 

004756 

CC0017 

BAR15: 

1233 

304454 

001004 




1234 

004456 

012737 

1000CQ 

004762 


1335 

004464 

300402 



BARNJN: 

1236 

304466 

005037 

004762 


1237 

1238 

004472 

012701 

004536 


SETi: 

004476 

022137 

004752 


IS: 

1239 

004502 

001407 




104Q 

004504 

005721 




1041 

1042 

304506 

001373 

005404 



004510 

104401 



* PfcO 

004514 

012705 

001324 



1244 

004520 

000402 




1245 

004522 

011137 

204754 


25: 

1046 

004526 

000205 



31: 

124? 






1248 





k'RDC-NT: 

!.*%.a 

• w > ■* 

224530 

000000 



»-icn 

004532 

0C020Q 



CHRCNT: 

•net 
* * 


004533 



SPACNT= 

1052 

004534 

000020 



BINURD: 

1053 






1254 






1255 

004536 

000062 



TASLE2: 

1056 

304540 

002107 




1357 

004542 

000113 




1258 

304544 

004207 




1059 

004546 

000156 




? _r 

• wOw 

004550 

006307 




1261 

004552 

000207 




1262 

004554 

010407 





004556 

000226 




1264 

024=60 

012503 




1265 

004562 

000310 




1266 

004564 

014603 




*nt7 

« WW' 

004566 

000454 




1368 

304570 

016703 




1069 

004572 

001 i30 




t 

w 

004574 

021003 




T7I 

004576 

002260 




,r 72 

»w> w 

004600 

023103 




1273 

004602 

003410 




1274 

004604 

025203 




lOs 

004606 

004540 




1276 

004610 

027303 




1277 

224612 

011302 




1273 

2246 i4 

021422 




1279 

224616 

C22632 





CMP 

3NE 

MOV 

BR 

CMP 

BNE 

MOV 

BR 

CM° 

BNE 

MOV 

BR 

CLR 

MOV 

CMP 

BEG 

TST 

Wn 

MOV 

BR 

MOV 

RTS 


L!NENU,*1S ; IS IT LINE 15’ 

BAR14 ; NO 

*20000, 3#NUMBAR ; STORE BAR BIT 13 

SET 1 

^INENU, #16 ; 15 IT LINE 16’ 

BAR 15 ; NO 

*4Q000,3»NJMBRR ; STORE BAR BIT 14 
SET I 

LINENU, *17 ; IS IT LINE 17’ 

GflRNUN ;NC 

•100000. 3 MNLMBAR ; STORE BAR BIT 15 

SET 1 

3#NL'MBAR ; CLEAR BAR BITS 

•TABLE2.RI 
(R15*,LINESP 
25 

(R1H 
IS 

.MINVAL 
•BAUD.R5 
31 

(Rl). SPEED 
RE 


; IS IT THE END OF TABLE’ 

• N n 

*; INVALID BAUD RATE, BEGIN 
; JUMP TO BAUD THRU RS 

;SET UP BAUD RATE 


0 

0 

CHRCNTtI 

0 

;THE Fi 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.T40R0 

.WORD 

.WORD 

.worn) 

.WORD 
.UCfiO 
.WORD 
.UCRO 
.UORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
. WCPD 


■LLOWING IS A TABLE OF LEGAL BAUD R£1 
50. ;S0 BAUD 

2107 ;TrfO STOP BITS 

75. 75 BAUD 

4207 ;TUO STOP SITS 

HO. ; HO BAUD 

6307 ;TUC STOP BITS 

135. : 134.5 BAUD 

10407 ; TWO STOP BITS 

150. ;15C BAUD 

12503 ;ONE STOP BIT 

200. ;200 BAUO 

14603 ONE STOP BIT 

300. ;300 BAUD 

16703 :ONE STOP BIT 

600. ;6C0 BAUD 

21003 ;ONE STOP BIT 

12C0. ; 1200 BAUD 

23103 ;ONE STOP BIT 
1800. ; 1600 BAUD 

25203 : ONE 5*0P BIT 

2400. : 2*400 BAUD 

27303 ;ONE STOP BIT 
4800. ;400C BAUD 

31403 ;ONE STOP BIT 
9600. ;96G2 BAUD 


r 


dm; 

dzohjb.pii 


1282 
« P Of 
<w9a 

1032 

1333 

1334 


QC4&2C 033303 
004622 177777 


echo casle test 


pp';rni 

•v WW*W WW 


1035 




17756 

17756 

m 

004626 

004635 

i 7 756C 

177562 

TKC5R 

TKD8R 

1033 

004632 

177564 

TPC5R 

17756 

1393 

004634 

177566 

TPDBR 

17756 

* r»Qr* 

004636 

000000 

DHSCR 

0 

1331 

004640 

000000 

DHNRC 

0 

1332 

00 u 642 

OOCOOO 

DHLPR 

0 

1333 

004644 

OQOOOQ 

DHBA: 

0 

1334 

004646 

000000 

DHBC: 

n 

o 

1335 

004650 

000000 

DHBAR 

0 

10% 

1037 

0046S2 

000000 

DHBCR 

0 

004654 

000000 

DHSSR 

0 

:03s 

004656 

OGOOQ3 

DHSLR 

0 

trqa 

004660 

000000 

DHRVEC: 0 

nod 

004662 

000000 

DHRLYL: 0 

11C1 

004664 

000000 

DHTVEC: 0 

1102 

004666 

ooocoo 

DHTLVL: 0 

• • r « 

* • WM 



: PRCG 

1134 





1105 

004670 

000000 

NEXT: 

0 

1136 

004672 

000000 

ERRFLG: 0 

1107 

004674 

000000 

PASCNT: 0 

1132 

004676 

000000 

ERRCNT : 0 

::03 

004700 

001100 

RETURN: START 

• t ir 

004702 

000000 

ESCAPE: 0 

• • i i 

004704 

000000 

FREEZ1: 0 

* •_ ip 

004706 

000012 

ICOUNT: 10. 

pn 

034710 

000003 

LPCNT 

0 

::i4 

004712 

cooooo 

5AVR0 

0 

T • ’C 

004714 

000000 

SAVR1 

0 

:::s 

0047 16 

OQOOQC 

SAVR2 

n 

« « • ^ 

004720 

OOOCOO 

5AVR3 

0 

1118 

004722 

OOGGCC 

SAVR4 

0 

1113 

004724 

OOCOOO 

SAVR5 

0 

1120 

C04726 

000000 

SAVSP 

0 

1121 

004730 

000000 

5AVPC 

0 

1122 

CD4732 

177777 

INIFLG: .WORD 

1122 

004734 

000000 

WCHFLG:0 

1124 

004736 

030000 

STFLG 

0 

! ’SC 
* 

004740 

ooocoo 

LOCKUP: 0 

1126 

004742 

000000 

LAST: 

0 

1127 

304744 

000000 

TDATA 

0 

1128 

004746 

000000 

RDATA 

0 

1123 

004750 

ooooco 

BYTCNT: 0 

» 

* 

004752 

000156 

LINESP: 110. 

It"? 

0Q47S4 

006307 

SPEED 

6307 

1122 





’ • -S-5 

304756 

OOCOOO 

LINENU: 0 

112-t 

034760 

ppr, • nr, 

NUMLIN: 100 


102 

MhCYII 27,732) 17-SEP- 7 6 16:15 PAGE 51 


.WORD 33503 : ONE STOP BIT 

.WORD -1.0 ; TABLE TERfiriA T CR 


; INDIRECT POINTERS 


-1 


NEXT TEST ft 
ERROR FLAG 
PASS COUNT 
ERROR COUNT 
RETURN ADDRESS 
ADDRESS FOR ERROR ESCAPE 
DATA LOOPING RETURN ADDRESS 
ITERATION COUNT FOR TEST IN PROGRESS 
NUMBER OF ITERATIONS THIS TEST 
RG SAVE AREA 
Ri SAVE AREA 
R2 SAVE AREA 
R3 SAVE ARE 
R4 SAVE AREA 
;R5 SAVE AREA 
STACK POINTER SAVE AREA 
; CALLING ROUTINE SAVE AREA 

; PROGRAM INITIALIZATION FLAG 
-.ECHO OR CABLE FLAG 
; PROGRAM START FLAG 
; timeout FLAG 
;lPST ERROR PC 


DEFAULT BAUD RATE 

DEFAULT 110 BAUD. S BITS CHAR. 

FuX. 2 STOP BITS 

DEFAULT VALUE. LINE 3 

DEFAULT '.ALjE. REC. INTEROP’ i 


m :-::-::dh:-re\s-? oh:: e:*: ;^e tes t 
ozohjb.pi: 


1136 

113- 

1139 

1139 

114C 

1141 

1142 

t up 

1144 

1145 

1146 

1147 

1148 

1149 

1150 

1151 

1152 

1153 

1154 

1155 

1156 

1157 

use 

1159 

1160 
i ’ti 
* 

1162 

1163 

1164 

1165 


004762 000001 
004764 000240 

pa apss 

004772 000000 


004774 

004776 

005000 

005002 

005004 

005006 

005010 

005014 

005020 

005026 

005C3Q 


005032 

005036 

005040 

005042 

005044 

005046 

005050 

005052 

005060 

005066 

005072 

005076 

005102 

005104 

005106 

005110 

005112 

005114 

005120 

005124 

005130 

005132 

005134 

005136 

005170 

005214 

005237 

005274 

005301 

005304 

005372 

C05404 

005432 

2C5465 


010046 

010146 

010246 

310346 

010446 

010546 

013746 

010637 

012737 

000000 

000777 


013706 

012605 

012604 

012603 

012602 

012601 

012600 

012737 

012737 

012706 

005037 

005237 

001375 

104402 

005130 

104401 

005304 

005037 

005037 

000177 

000001 

006 

000207 

005015 

055104' 

005015 

015 

020040 

015 

020040 

005015 

005015 

015 

015 


NIHBAR: 
PRI3: 
lESSI : 
RE3CAT: 
T9UF : 


B FAIL: 


000024 

004726 

005032 


004726 


000324 


RESTAR: 


004774 000024 


004774 

000340 

001100 

005722 

005722 


004672 

004742 

177550 


042312 
044104 
042526 
041412 
020077 
000012 
047520 
055 IQ 4 
047111 
046012 
C41Q12 


I// < rb 


030510 

020112 

052103 

047117 

OOQ 

042527 

044104 

040526 

047111 

052501 


PFTfiB: 

.BYTE 

fITITLE: 

MVECTO: 

flREOAD: 

MQM: 

MCRLF : 

MPFAIL: 

MEPASS: 

MINVAL: 

MINE: 

MSPEED: 




*r- ::-:zDf j-revs-c dh:: echo cpsle tee t 
CZO nCB.Pil 

005504 305015 054524 042520 MCHflR: 

CQ5545 015 053412 044510 MUHICH: 

005514 005015 042524 045522 MTERM: 

005642 005015 040503 046102 MCflBLE: 

.EVEN 


1192 

1183 

1194 

1195 
1186 

1197 

1198 

1189 

1190 

1191 

1192 

1193 

1194 

1195 
11 % 

1197 

1198 

1199 

1200 
I2C1 
1202 

1203 

1204 
12C5 
1206 

1207 

1208 

1209 

1210 
1211 
1212 

1213 

1214 

1215 

1216 

1217 

1218 

1219 

1220 
1221 
1222 

1223 

1224 

1?3C 


005660 002450 
005662 003114 
005664 003676 
005666 003146 
005670 003240 
005672 003250 
005674 003022 
0C5676 003062 
005700 002550 
005702 003434 
005704 003630 
005706 003030 


005710 000000 
005722 
005722 000000 
005734 
005734 000000 
005746 


nnc74c. 

0K746 006016 
005750 000000 
005752 006065 
005754 000000 
005756 006122 
005760 000000 
005762 006155 
005764 000000 
005766 006225 
005770 000000 
005772 006262 
005774 000000 
005776 006313 
006000 000000 
006002 006411 
006004 000000 
006006 006437 
006010 000000 
006012 006466 
006014 000000 

C06016 005015 051105 047522 
006065 015 042412 051122 
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595* 596 

£99 

— 

. — 



670 

11091 

1177 





944* 

951 

1144 

1164* 




579* 

60S 

616 

545* 

643 

"53 

7=3* 

039 

•nun 

10*45 

114= 

1163* 



7=2 

760* 

870* 

371* 

S72 

3"6* 

37= 

761* 

795* 

795* 

941* 

942* 

943* 

94t 

698* 

699 

700 

"CP 

762* 

734* 

733* 

819* 

850 

851 

841* 

345* 

865* 


396* 

938* 

941 

945* 

946* 

947* 

1148 

749 

763* 

763* 

775 

"75 

304* 

305 


323* 

324* 

325* 

335 

334 

Q-JC 

8 ii* 

§59 

360 

361* 

375* 

375* 

srs 

396 

S9"* 

913* 

916* 

522* 

=3=* 



lUtUHOt -ILi | 



'c-::-dz>j-re\s-: ch:i echo casle test macyii 27.~32> 
::oh:s.p:i cross reference ths.e — jser symbols 


SAVPC 

5AVRQ 

SAVR1 

SAVR2 

SAVR3 

5mVR4 

5AVR5 

SAVSP 

SAV05 s 

SflvSSPs 

SCOPE S 

SCCPER 

SCOPE!* 

SCO? IK 


004730 

004712 

004714 


004724 

004726 


104406 

104400 

002450 

104410 

C02550 

004052 

0044*2 


I 5= =*.000006 


SFACNT 

SPEED 

SPIN 

STACK 

START 

S^F^a 

SV35 

5V35P 

S^R 

i c2np 


i SU01 

: CL375 



i sica 

. 5*04 
i 51C5 
! SiCfc 

sice 

1 SiC9 

! suia 

: Ski: 
i Skis 

suia 
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Skl5 
■ TABLE 
TA2LE2 
TBUF 
’DATA 

’EM? 

w 

• * 

’EST2 
"V OSP 
V03R 



004536 

004772 



729 

"54* 

"S3* 

-if; 

755* 

749* 

1120 * 

41=* 

407* 

401* 

65B* 

409* 

578* 

4E5 

975 

1027 

2 U 2* 

734* 

204 

1149* 

936* 

=16 

5E4* 

422* 

393 

427* 

749* 

745* 

347* 

230* 

329* 

32e* 

327* 

326* 

325* 

324* 

323* 

322* 

321* 

220 * 

319* 

315* 

317* 

316* 

573 

1037 

519 

1127* 

940 

501 

495 

725 

798 

770 

775* 


745* 

758 

"59 

760 

;n 

763 

1151* 

931 

691 

590 

1134 

1192 

970* 

979 

1031 

424 * 

735* 

510* 

1150* 

954 

571 

S99 

424 


579 

1055* 

539* 

1168* 

511* 

564* 

1086* 

792 

793 
792* 


1121 * 
1114* 
1115* 
1116* 
1117 * 
1119* 
1119* 
1155 


993 

1C35 

491* 

736* 

954 

1151 

957* 

1045* 

620 

491 


997 

103"* 

554* 

737* 

360* 

1159* 

1051* 

1131* 


612* 

73S* 

913 

1159 


423* 

426 

1109 


468* 

4% 

498* 

C^r 

1195 




1190 




436 

•o 

in 

in 

554 

tco 

436 




526 

584 




1229* 

556 1140* 

1169* 1201* 


1087* 

1088* 

1099* 
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"RPCk 023002 

737* 













’ r RP5R\ 002770 

390 

734* 












TRPThS 005660 

"39 

1184* 












TVPDflT 002704 

704 

710* 












TVPE = 104 U 01 

402* 

434 

455 

505 

525 

639 

70S 

782 

797 

929 

360 

1042 

1172 

’V°ER 0031 14 

76S* 

1185 












T'PMSG 002666 

702 

705* 












VEC1 001166 

433 

436* 












VE02 001176 

435 

438# 












-CHPLG 004734 

450 

453 

1123# 











UROCNT 004530 

934* 

562* 

1045* 
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1225* 

1230 

1231* 

1232* 

1233* 

1234* 

1235# 

1236# 

1237* 

1238# 

1239* 

1240# 

12-tl# 


1242* 

1243* 

1244# 

1245* 

1246* 

1247* 

1249* 

1249* 

1250* 

1251# 

1252# 

1253* 

1254# 


1255* 

1256* 

1257# 

1258* 

1259* 

1260* 

1261* 

1262* 

1263* 

1264# 

1265# 

1266* 

1267# 


1268* 

1265* 

1270# 

1271* 

1272* 

1273# 

1274* 

1275* 

1276# 

1277# 

1278# 

1279# 

1220* 


1281* 

1282* 

1?83# 

1284* 

1285* 

1286# 

1287* 

1288* 

1289# 

1290* 

1291# 

1292# 

1293* 


1254* 

1255* 

1256* 

1297# 

1298# 

1299# 

1300# 

1301# 

1302* 

1303* 

1304* 

1205# 

’ one.* 


1307* 

1308* 

1309* 

1310* 

1311* 

1312* 

1313* 

1314# 

1315* 

1316* 

1317# 

1318* 

1319# 


1320* 

1321* 

1322* 

1323 s 

1324# 

1325* 

1326* 

1327# 

1328* 

1329# 

1330* 

1331# 

1332* 


1333* 

1334# 

1335* 

1336* 

1337# 

1338* 

1339* 

1340# 

1341* 

1342# 

1343# 

1344* 

1345# 


1346* 

1347# 

1348* 

1349# 

1350* 

1351* 

1352* 

1353# 

1354# 

1355* 

1356* 

1357* 

1358* 


1355* 

1360* 

1361* 

1362* 

1363* 

1364# 

1365* 

1366* 

1367# 

1368# 

1369# 

1370* 

127;* 


1372* 

1373# 

1374# 

1375* 

1376* 

1377# 

1378* 

1379* 

1390* 

1381* 

1382* 

1383# 

1384# 


1385* 

1396* 

1397# 

1388* 

1389* 

1390# 

1391* 

1392* 

1393# 

1394* 

1395# 

13%# 

1397# 


1358* 

1355# 

1400* 

1401# 

1402* 

1403# 

1404* 

1405# 

1406# 

1407# 

1408# 

1409* 

1410* 


14::* 

1412* 

1413* 

1414# 

1415* 

1416* 

1417# 

1418# 

1419# 

1420# 

1421# 

1422* 

1423* 


1424* 

1425* 

1426* 

1427# 

1428# 

1429* 

1430* 

1431# 

1432* 

1433* 

1434# 

14&* 

1436# 


1437* 

1435* 

1435# 

1440# 

1441# 

1442# 

1443# 

1444# 

1445* 

1446* 

1447* 

i44B* 

1449# 


1450* 

1451* 

1452* 

1453# 

1454# 

1455* 

1456* 

1457# 

1458# 

1459* 

1460# 

1461# 

1462* 


1463* 

1464# 

1465* 

1466* 

1467# 

1468* 

1469# 

1470# 

1471# 

1472# 

1472# 

1474* 

1475* 


1476* 

1477* 

1478* 

1479* 

1490* 

1491* 

1482# 

1483# 

1484* 

1495# 

1496# 
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375* 

322 

385* 

392* 

413# 

533 

536 

545 

549 

593 


500 

602 


606 

605 

614 

£24 

1154 

1170 

1200* 

1202# 

1204* 
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854* 

1153 












?~„Z~ ZZ222Z 

513* 

524 

1194 
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537 


SHb 
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ADD 

443 

444 

899 

A5L 

895 

595 

737 

A5R 

945 

946 

947 

SEG 

437 

494 

527 


702 

•* t « 
i A A 

723 

93T 

918 

968 


3m: 

933 

897 


BIC 

541 

542 

611 

SICS 

799 

319 

969 

315 

514 

531 

553 

3155 

930 

971 

548 

3I T 

435 

536 

sits 

935 

390 


3~C 

335 

899 


BL* 

515 

966 

593 

bm: 

533 

536 

3NE 

433 

446 

497 


773 

796 

937 


995 

999 

393 

BPL 

718 

771 

737 

SR 

435 

50C 

519 


987 

991 

995 

vU-P 

437 

438 

439 


ot! 

WW * 

970 

1036 

C_R 5 

918 

959 


cm? 

445 

544 

513 


995 

• nrr 

» WWW 

1004 

CMP3 

551 

608 

616 

CCfl 

498 

504 


DEC 

795 

948 

962 

DECS 

344 

398 

952 

EMT 

359 



HAL* 

390 

391 

382 

INC 

433 

487 

587 

;rrp 

393 

506 

529 

JSH 

495 

649 

435 

mcv 

423 

424 


513 

513 

515 


585 

566 

569 


518 

620 

644 


734 

736 

740 


763 

769 

780 


956 

957 

960 


970 

974 

979 


1030 

1034 

1037 


1159 

1160 

1161 

NCV5 

539 

540 

775 


956 



NOF 

649 

650 

651 

RESET 

647 



RETURN 

1180 



F. T I 

555 

556 

621 

RTS 

1046 



C ! C 

www 

693 

735 


SliAE 

543 

613 


*RAP 

401 

402 

403 
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TABLE -- 
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739 

769 

781 

843 

823 

924 

935 

975 

5i5 

585 

60C 

603 

791 

914 

923 

964 

639 

630 

697 

739 

567 

569 

971 


594 

599 

503 

605 


597 


503 

549 

552 

588 

845 

891 

999 

915 

997 

1001 

1005 

1009 

794 

674 

776 

799 

836 

999 

1003 

1007 

1011 

430 

431 

442 

468 

1158 

1175 

1176 


665 

697 

1012 

932 

934 

1008 

1016 

1020 

790 

813 

315 

917 


957 


719 

643 

1153 

664 

721 

1169 

1177 

586 

653 

741 

426 

438 

439 

440 

516 

519 

519 

522 

571 

572 

573 

574 

645 

669 

670 

680 

745 

749 

750 

751 

754 

785 

804 

805 

862 

876 

895 

896 

982 

986 

990 

994 

1043 

1045 

1144 

1145 

1152 

1163 

1164 

1165 

798 

792 

308 

309 

652 

631 

671 

681 

735 

404 

405 

406 

43* 


J03 

17-SEP-76 15:15 PAGE 38 


972 

877 

879 

878 

B9 7 

921 

606 

609 

614 

627 

974 

955 

1039 


943 

623 

626 

658 

660 


617 

624 

659 

661 

919 

949 

953 

958 

1013 

1017 

1021 

1025 

928 

880 

392 

917 

1015 

1019 

1023 

1027 

492 

591 

641 

642 

886 

988 

972 

976 

1024 

1028 

1032 

1039 

321 

863 

965 

967 


441 

467 

486 

490 

523 

524 

538 

547 

575 

576 

577 

579 

689 

692 

694 

699 

752 

753 

754 

758 

806 

807 

810 

912 

913 

932 

934 

937 

998 

1202 

1006 

1010 

1146 

1147 

1148 

1149 

1166 

959 

1167 

859 

920 

935 


755 

764 

774 

gnr. 

WWW 

4QS 

409 

4J0 

411 


932 

943 



646 

6 T 3 

678 

522 


662 

678 

655 

?5£ 

663 

666 

686 

704 

963 

973 

977 

981 

1029 

1032 

1041 

1172 

924 

375 

979 

9S3 

1031 

• 33 c 

^ WWW 

1044 

1154 

667 

668 

69C 

911 

980 

984 

958 

CCS 

973 

914 

918 



491 

495 

5Z1 

d t 

w*. • 

554 

556 

557 

SH 

579 

590 

581 

5 95 

720 

737 

718 

724 

759 

760 

761 

752 

841 

342 

354 

955 

938 

342 

941 

SO 

1014 

•PjS 

1222 

1226 

1150 

1151 

1152 

1155 

936 

939 

944 

951 

346 

3CC 

922 

965 


413 
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7 Q3 

710 

715 1040 


484 

727 

850 

851 

504 

305 

1175 

1230 

1238 

1235 


1241 

1242 

1243 

1244 

124= 

1253 

1254 

1255 

1256 

1257 

1258 

1253 

1260 

1288 

1288 

1270 

1271 

1272 

1273 

1274 

1275 

1283 

1234 

1285 

1286 

13C1 

1287 

1288 

1283 

1230 

1288 

1288 

1300 

1302 

1303 

1304 

1313 

1305 

1313 

1314 

1315 

1316 

1331 

1317 

13ie 

1320 

1328 

1328 


1332 

1333 

1334 

1335 

1343 

1344 

1345 

1346 

1347 

1348 

1343 

i "SCn 

A W W 

1358 

1358 

1360 

1361 

1362 

1363 

1364 

1365 

1373 

1374 

1375 

1376 

1377 

1378 

1273 

f 

1388 

1388 

1330 

1331 

1332 

1383 

1334 

1335 

1403 

1404 

14C5 

1406 

1407 

1408 

1403 

1410 

1418 

1418 

1420 

1435 

1421 

1422 


1424 

1425 

1433 

1448 

1434 

1436 

1437 

1438 

1433 

1442 

1448 

1450 

1451 

1452 

1453 

1454 

1455 

1463 

1464 

1465 

1466 

1467 

1468 

1463 

1470 

1478 

1473 

1480 

1481 

1482 

1483 

1494 

1485 


1237 

1238 

1233 

1240 

1241 


1243 

1244 

1252 

1253 

1254 

1255 

1256 

1257 

1258 

• =ca 

1267 

1263 

1263 

1270 

1271 

1272 

1273 

1274 

1282 

1283 

1294 

1285 

1286 

1287 

1238 

1^83 

1237 

1238 

1233 

1300 

13G1 



1304 

1312 

1313 

1314 

1315 

1316 

1317 

1313 

1319 

1327 

Sf^l 

1323 

1330 

1331 

1332 

1333 

1334 

1342 

Rtcfl 

1344 

1345 

1346 

1347 

1349 

1349 

1357 

1358 

1353 

1360 

1361 

1362 

1363 

1364 

1372 

1373 

1374 

1375 

1376 

1377 

1378 

1373 

1387 

1388 

1383 

1330 

1331 

1332 

1333 

1334 

1402 

1403 

14QM 

1405 


1407 

1403 

1409 

1417 

1418 

1413 

1420 

1421 

1422 

1423 

1424 

1432 

1433 

1434 

1435 

1436 

1437 

1438 

1433 

1447 

1448 

1443 


1451 

1452 

1453 

1454 

1462 

1463 

1%4 

1465 

1466 

1467 

1468 

1469 

1477 

1478 

1473 

1480 

1481 

1482 

14S3 

1484 

1231 

1232 

1233 

1234 

1235 

1236 

1237 

1239 

1246 

1247 

1248 

i249 

1250 

1251 

1252 

1253 

1261 

1262 

1263 

1264 

1265 

1266 

1267 

1269 

1276 

1277 

1278 

1279 

1230 

1281 

1232 

1293 

1231 

1232 

1293 

1234 

1235 

1236 

1237 

1238 


1307 

1308 

1309 

1310 

1311 

1312 

1313 

1321 

1322 

1323 

1324 

1325 

1326 

1327 

1323 

1336 

1337 

1338 

1339 

1340 

1341 

1342 

1343 

1351 

1352 

1353 

1354 

1355 

1356 

1357 

1353 

1366 

1367 

1363 

1369 

1370 

1371 

1372 

1373 

1381 

1382 

1383 

i3S4 

1385 

1336 

1397 

13S3 

1336 

1337 

1338 

1399 

1400 

1401 

1402 
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